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AIR BAG SYSTEM 



BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an air bag system 
in an instrument panel in front of a front occupant seat. 

More particularly, the air bag system can inflate 
to a designed inflation, even if there exists an obstacle 
near the instrument panel for restraining an occupant 
at a front seat. The present invention can provide less 
impact to the obstacle and maintain the occupant 
res t raining per formance , evenifthereexistsno obstacle. 

DESCRIPTION OF THE RELATED ART 
The known air bag system includes a folded air bag 
housed in a storing portion, which is provided in an 
instrument panel in front of a front passenger seat. The 
air bag is inflated and inflated toward an occupant quickly 
by introducing high-pressure gas into the air bag, when 
a vehicle is crashed for restraining the forward movement 
of the occupant, which is caused by the inertia force. 

The air bag needs to be inflated smoothly in case 
thatanobstacleisnearthe instrument panel . For example , 
the obstacle is a child safety seat facing rearward 
relative to an inflating direction of the air bag. Even 
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if the air bag is brought into contact with the obstacle 
while the air bag is being inflated, the impact imparted 
to the obstacle by the air bag needs to be reduced. After 
the air bag is inflated, the configuration of the air 
5 bag needs to remain stable. 

To cope with this, the following related methods 
have been used: (a) the air bag is inflated to avoid as 
much as possible a risk of contact with the obstacle in 
the inflating direction of the air bag by improving the 

10 method of housing the air bag; and (b) the configuration 
of the air bag is improved so as to avoid the contact 
with the obstacle when the air bag is inflated. 

However, with the method under (a) there exist 
problems. One such problem is that the load inputted 

15 relative to the windshield becomes large when the air 
bag is inflated. A second problem is that the air bag 
is not inflated to the designed configuration due to the 
obstacle, whereby the passenger restraining performance 
is deteriorated. With the method under (b) there exist 

20 problems . One such problem is that the designed passenger 
restraining performance is deteriorated by the varied 
configuration after the inflation of the air bag. 

SUMMARY OF THE INVENTION 
25 It is an object of the invention that an air bag 
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system, which may eliminates the problems in the related 
art, is provided. The above-mentioned object can be 
achievedby inflating the airbag with a designed inflating 
configuration to res train an occupant , even if there exists 
5 an, obstacle near the instrument panel. Such an inflating 
configuration provides less impact to the obstacle and 
maintains a designed passenger restraining performance 
even if there exists no obstacle. 

Asaresultofintensivestudiestoattaintheobject, 
10 the inventors have come to a conclusion that the aforesaid 
problems may be solved by an air bag system, comprising: 

an air bag for placement in a folded state under 
an upper surface of an instrument panel, and for being 
inflated by an inflator, which is ignited by the signal 
15 from the acceleration sensor, when a vehicle is crashed, 

wherein the air bag has a pocket disposed at a lower 
surface of the air bag when the air bag is inflated. 

Moreover, in the air bag system hereof, the pocket 
is located in a position corresponding to a top portion 
20 of a child safety seat when the air bag is inflated. 

In the air bag system, it is preferable that the 
location of the pocket corresponds to the location of 
atopportionofa childsafetyseat fixedas facing rearward 
of the vehicle. Since the top portion of the 
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child safety seat is accommodated inthepocket, theimpact 
that would be imparted to the child safety seat can be 
relaxed appropriately. And the air bag can be inflated 
to the designed inflating configuration for restraining 
5 the occupant. It is preferable that the pocket is recessed 
when the air bag is inflated. 

Inthecasethatthepocketisdesignedastherecessed 
type, the pocket may be fixed to the inside of the upper 
surface of the air bag with a strap. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig . 1 is a cross-sectional view of a front passenger 
seat showing how an air bag according to an air bag system 
of the invention is inflated. 
15 Fig. 2 is a cross-sectional view of a front passenger 

seat showing how an air bag according to an air bag system 
of the invention is inflated to the full extent. 

Fig. 3 is a perspective view showing an air bag 
according to a first embodiment of the invention. 
20 Fig. 4 is a perspective view showing an air bag 

according to another embodiment of the invention. 

Fig. 5 is a perspective view showing an air bag 
according to a further embodiment of the invention. 

Fig. 6 is a perspective view showing an air bag 
25 according to still another embodiment of the invention. 
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Fig. 7 is a perspective view showing an air bag 
according to yet another embodiment of the invention. 

Fig. 8 is a perspective view showing an air bag 
according to another modi fied embodiment of the invention . 

5 

DETAILED DESCRIPTION OF THE PREFFRRED EMBODIMENTS 
An air bag system according to the invention will 
bedescribedindetailbelowwithreferencetothe attached 
drawings . 

10 Fig. 1 is a cross-sectional view showing an example 

of the air bag system according to the invention which 
is in a inflating process. In this example of the air 
bag system, a child safety seat is mounted in a front 
passenger seat as facing rearward as an obstacle. 

15 In Fig. 1, the air bag system 1 is housed in an 

upper portion of an instrument panel 11. The air bag 
system 1 comprises: an airtight container-like retainer 
12 which opens to an upper surface of the instrument panel 
11; and lids 13a and 13b which close an upper end opening 

20 portion of the retainer 12. 

An inflator 14 and an air bag 15 are housed in the 
interior of the retainer 12. Namely, the interior of 
the retainer 12 constitutes a housing portion of the air 
bag in the interior of the retainer 12. The inflator 14 

25 is a container which includes a gas generating agent such 
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as gun powder, and a gas generating agent ignited when 
a crash of a vehicle is detected through a deceleration 
of the vehicle. From the gas generating agent, 
high-pressure gas is rapidly expelled by igniting. In 
5 addition, the air bag 15 is a bag which opens at one end 
thereof. And the air bag 15 is joined airtight in such 
a manner that gas generated by the inflator is allowed 
to flow into the air bag 15. 

When the vehicle is decelerated abruptly due to 
W 10 a crash or the like the deceleration of the vehicle is 
detected by an acceleration sensor or the like, and the 
gasgene rating agent intheinflatorl4is ignited, whereby 
iJl a high-pressure gas is rapidly expelled from the inflator 

■A 14, and the air bag 15 is pressed against the lower surf aces 

15 of the lids 13a and 13b. The lids 13a and 13b then rotate 
ffl upwardly to thereby open the upper end opening in the 

|>& retainer 12, and the air bag 15 is inflated through the 

opening . 

While a child safety seat 18 is fixed in a front 
20 passenger seat as facing rearward of the vehicle, since 
a top portion of the child safety seat 18 is accommodated 
at the position corresponding to the position of a pocket 
16 formed in the air bag, the air bag is allowed to be 
inflated smoothly, without interference from the child 
25 safety seat. 
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The airbag 15 is made of an airtight and soft material 
such as a woven fabric of nylon. It is preferable that 
the air bag is formed into a bag-like configuration using 
polyamide yarns. In addition, it is preferable that 
5 heat-resistant rubber or silicone is coated on the inner 
side thereof. 

The pocket 16 is preferably housed in the inside 
of the air bag, when the air bag 15 is housed within the 
retainer 12 . 

10 Fig. 2 is a cross-sectional view showing a state 

in which the air bag is inflated to the full extent. Since 
the top portion of the child safety seat 18 is fully 
accommodated in the pocket 16 formed in the air bag 15, 
the air bag 15 can retain the designed configuration 

15 thereof. In addition, since the top portion of the child 
safety seat 18 is accommodated in the pocket 16, the impact 
that would be imparted thereto when the air bag 15 is 
brought into contact with the child safety seat 18 is 
reduced. In addition, since the air bag 15 can take the 

20 designed configuration even if there exists no obstacle, 
the passenger restraining performance thereof can be 
maintained . 

The pocket comprises a pocket bag portion and a 
pocket opening. 
25 There is no limitation to the configuration of the 
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pocket bag port ion . A first configuration, forexample, 
is formed in narrowing shape from the pocket opening toward 
a bottom portion of the pocket bag portion. A second 
configuration, for example, is formed in a cylindrical 
5 shape, and the shape of the bottom portion of the pocket 
bag portion is similar to the pocket opening. 
To be specific, taken for other examples are such 
configurations as a semi-cylindrical configuration, a 
cylindrical configuration with circular bottoms, a 
10 conical configuration, a rectangular prism-like 

con figuration and a semi-oval configuration. In addition, 
it is preferable that the depth of the pocket bag portion 
be 5 to 30cm when the air bag is inflated to the full 
extent . 

15 It is not preferable that the pocket depth is less 

than 5 cm, because it would have little effect in protecting 
the obstacle. It is not preferable that the size of the 
air bag needs to be enlarged, such as if the depth thereof 
is more than 30cm. 

20 While there is no limitation to the configuration 

of the pocket bag portion, slit-like, circular, 
rectangular and oval configurations are preferable. The 
pocket opening may be sized such that the top portion 
of a child safety seat is allowed to be accommodated in 

25 the air bag when the air bag is inflated. The area thereof 
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is preferably in the range from 450 to 900cia^ when the 
air bag is inflated. 

It is preferable that the pocket is located at a 
position corresponding to the location of the top portion 
5 of the child safety seat facing rearward of the vehicle, 
whereby an obstacle such as the top portion of the child 
safety seat can be protected smoothly when the air bag 
is inflated. 

In addition, a material of the pocket bag portion 

10 may be the nylon woven fabric, which is similar to the 
material of the air bag. One other suitable material may 
be rubber, which has flexibility. 

It is preferable that a pocket bag portion is made 
as a separate component, which is joined to the air bag 

15 to produce a pocket. The air bag includes a pocket opening 
in a lower panel of the air bagto make apocket. Thereafter, 
the mouth portion of the pocket opening is joined to the 
mo ut h po rt i on of the pocket bag portion. The joining method 
for connecting the mouth portions together can be 

20 implemented through a sewing method, a bonding method 
through thermal fusion, or an adhesive method. However, 
the sewing method is preferable to join the mouth portions 
together. A polyamide suture is preferably used for the 
sewingmethod. Inaddition, j oining or sewing a plurality 

25 of panels together according to the con figuration the re of 
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may produce the pocket bag portion. 

An example of the air bag according to the invention 
will be described with reference to the attached drawings . 
Fig. 3 is a perspective view showing an example 
5 of an air bag in which a recessed type pocket is formed 
therein when the air bag is inflated to the full extent. 
As shown in Fig. 3, the recessed type pocket denotes a 
pocket which is formed in such a manner as to enter the 
air bag when the air bag is inflated. The pocket of the 

10 airbag2 comprises a longitudinal slit-1 ike pocket opening 
22 relative to a direction in which the air bag is inflated 
and a pocket bag portion 21 which is constructed by sewing 
two angled panels together. The pocket can be produced 
by forming the slit-like pocket opening 22 in a lower 

15 panel of the air bag and sewing together the mouth portion 
of the pocket opening portion 22 and the mouth portion 
of the pocket bag portion 21. 

Furthermore, a vent hole (an exhaust hole) is 
preferably formed in the air bag for exhausting gas. 

20 The impact that would be caused when the top portion 

of the child safety seat enters the pocket to be 
accommodated therein can be relaxed quickly by forming 
the vent hole in a side of the air bag in the vicinity 
of the pocket . 

25 In this air bag 2, as shown in Fig. 3, vent holes 
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23a and 23b are formed in both sides of the air bag in 
the vicinity of the pocket. 

Fig. 4 is a perspective view showing another example 
of an air bag in which a recessed type pocket is formed 
5 therein when it is inflated to the full extent . Thepocket 
of the air bag 3 comprises a transverse slit-like pocket 
opening 32 formed relative to a direction in which the 
air bag is inflated and a pocket bag portion 31 which 
is constructed by sewing together two semi-cylindrical 
10 panels. The pocket can be produced by forming the 

slit-like opening 32 in the lower panel of the air bag 
and sewing together the mouth portion of the slit-like 
opening 32 and the mouth portion of the pocket bag portion 
31 . 

15 Since the air bags are inflated with the slit-like 

pockets 22 and 32 remaining closed in a case where there 
exists no obstacle, the passenger restraining performance 
equivalent to that of the air bag with no pocket can be 
provided . 

20 On the contrary, in case there exists an obstacle, 

since the pocket openings 22 and 32 are opened to 
accommodate therein the obstacle, the air bag can be 
inflated to the designed inflating configuration to 
restrain the passenger while the impact to the obstacle 

25 can be relaxed appropriately. 
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Fig. 5 is a perspective view of an example of an 
air bag in which a recessed type semi-cylindrical pocket 
is formed in the air bag when it is inflated to the full 
extent. The pocket of the air bag 4 can be produced by 
5 forming a rectangular pocket opening 42 in the lower panel 
of the air bag and sewing a rectangular panel 41 to longer 
sides of the pocket opening 42 and both side panels as 
shown in Fig. 5. 

Fig. 6 is a perspective view showing another example 

10 of an air bag in which a recessed type pocket is formed 
in the air bag when it is inflated to the full extent. 
The pocket of the air bag 5 comprises a circular pocket 
opening 52 and a pocket bag portion 51 which is formed 
into a conical configuration. The pocket can be produced 

15 by forming the circular opening 52 in the lower panel 
of the air bag and sewing the mouth portion of the circular 
opening 52 and the mouth portion of the pocket bag portion 
51 together. 

In addition, in the case of the recessed type pocket, 
20 it is preferable to fix the pocket bag portion and the 
inside of the upper panel in order to make stable the 
configuration of the recessed type pocket. It is 
preferable to use a strap to implement the aforesaid 
fixation. Fig. 1 is a perspective view of an example 
25 of an air bag in which a pocket opening 62 is formed into 
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a longitudinal slit-like configuration when the air bag 
is inflated to the full extent and in which a recessed 
type pocket bag portion 61 is fixedly sewed to the inside 
of an upper panel of the air bag via a strap 63. The 
5 pocket can be produced by fixedly sewing the pocket bag 
portion 61 provided with the strap 63 to the inside of 
the upper panel of the air bag, forming the slit-like 
opening 62 in the lower panel of the air bag and sewing 
together the mouth portion of the slit-like opening 62 

10 and the mouth portion of the pocket bag portion 61. 

It is preferable that the strap 63 is sewed to a 
bottom portion of the recessed type pocket bag portion 
61 at one end thereof, and at the other end thereof in 
the vicinity of the pocket, it is preferred that the strap 

15 be sewn to the inside of the upper panel of the air bag. 

While it is preferable that the pocket becomes 
recessed when the air bag is inflated, the pocket may 
become protruded when the air bag is inflated. As has 
been described before, the pocket is accommodated in the 

20 state in which it is contained inside the air bag in the 
state in which the air bag is folded up in the retainer. 
Consequently, the air bag in which the pocket becomes 
protruded is an air bag in which the pocket accommodated 
in the interior of the air bag is reversed to become 

25 protruded when the air bag is inflated, in case there 
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exist s no obstacle . However, in case a child safety seat , 
for example, is placed facing rearward in the front 
passenger seat, since the air bag is brought into contact 
with the top portion of the child safety seat in the 
5 inflating process before the pocket is protruded, the 
pocket is thereby be forced into the air bag, and the 
air bag can be inflated while the impact to the child 
safety seat is minimized. 

Fig. 8 is a perspective view showing an example 

10 of an air bag in which a protruded type pocket is formed 
in the air bag when it is inflated. The pocket of the 
air bag 7 comprises a pocket opening 72 which is formed 
into a longitudinal slit-like configuration relative to 
a direction in which the air bag is inflated and a pocket 

15 bag portion 71 which is constructed by sewing together 
two angled panels . The pocket can be produced by forming 
the slit-like opening 72 in the lower panel of the air 
bag and sewing together the mouth of the slit-like opening 
72 and the mouth portion of the pocket bag portion 71. 

20 It is preferable to form a vent hole (an exhaust 

hole) even in the air bag in which the protruded type 
pocket is formed as the impact resulting when the top 
portion of the child safety seat is accommodated in the 
air bag can be relaxed quickly. 

25 Note that while the embodiments of the invention 
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have been described with the child safety seat being placed 
to face rearward as an obstacle, the invention is not 
limited thereto . According to the invention, even in case 
the child stands near the instrument panel, the air bag 
5 can be inflated while reducing the impact to the child. 

Thus, while the air bag system according to the 
invention has beendescribedwithreferencetothe appended 
drawings, the invention is not limitedthereto , andvarious 
modifications can be made to the air bag system without 

10 departing from the spirit and scope of the invention. 

As has been described in detail, with the air bag 
system according to the invention, since the pocket is 
formed in the lower surface of the air bag when it is 
inflated, even if an obstacle exists near the instrument 

15 panel, the obstacle can be received in the pocket, and 
therefore the air bag can be inflated to the desired 
inflating configurat ion to thereby rest rain the pa ssenger 
as designed, and the impact to the obstacle can also be 
reduced. In addition, even if there exists no obstacle, 

20 the designed passenger restraining performance can be 
maintained. The air bag system according to the invention 
may preferably be used as a front passenger air bag system . 
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WHAT IS CLAIMED IS: 



1 1 . An air bag system comprising: 

2 an air bag for placement in a folded state under 

3 an upper surface of an instrument panel of a vehicle, 

4 and for being inflated by an inflator when the vehicle 

5 is crashed, 

6 wherein the air bag has a pocket disposed at a lower 

7 surface of the air bag when the air bag is inflated. 
1 

1 2. The airbag systemaccording to claim 1, wherein 

2 the pocket is located in a position corresponding to a 

3 top portion of a child safety seat when the air bag is 

4 inflated. 

1 3. The air bag system according to claim 1 , whe rein 

2 the pocket is located in a position corresponding to a 

3 top portion of a child safety seat mounted on an occupant 

4 seat while facing rearward of the vehicle when the air 

5 bag is inflated. 

1 4. The air bag system according to claim 1 , wherein 

2 the air bag further comprises an exhaust hole located 

3 in the vicinity of the pocket for exhausting a gas. 
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1 5. The air bag systemaccording to claim 1, wherein 

2 the pocket is housed inside of the air bag when the air 

3 bag is in said folded state. 

1 6. The airbag systemaccording to claim 1, wherein 

2 the pocket is recessed from the lower surface of the air 

3 bag, and wherein the pocket comprises: 

4 a pocket bag portion having a predetermined depth 

5 when the air bag is inflated; 

6 a pocket opening portion for receiving a top of 

7 a child safety seat, said pocket opening portion having 

8 a predetermined opening area; and 



9 a strap connecting an inside of an upper surface 

10 of the air bag with a bottom of the pocket bag portion. 

1 7. The airbag systemaccordingtoclaim 6, wherein 

2 the depth of the pocket bag portion is between 5cm and 

3 3 0cm. 

1 8. The air bag systemaccording to claim 6 , wherein 

2 the opening area of the pocket opening portion is in the 

3 range from 450 to 900cm^. 

1 9. The air bag system according to claim 6, wherein 

2 the strap is sewed to the bottom of the pocket bag portion 
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1 at one end thereof and to the inside of the upper surface 

2 of the air bag at other end thereof. 

1 10. The air bag systemaccording to claim 6, wherein 

2 the pocket opening portion is formed in a slit shape. 

1 11. The air bag systemaccording to claim 6, wherein 

2 the pocket opening portion is formed in a circular shape. 

1 12. The airbag systemaccording to claim 6, wherein 

2 the pocket opening portion is formed in a rectangular 

3 shape . 

1 13. The air bag sys tem according to claim 6, wherein 

2 the pocket opening portion is formed in an oval shape. 

1 14. The air bag system according to claim 1 , wherein 

2 the pocket is formed in a conical shape. 

1 15. The airbag systemaccording to claim 1, wherein 

2 the pocket is formed in a semi-oval shape . 

1 16. The airbag systemaccording to claim 1, wherein 

2 the pocket is formed in a cylindrical shape with a circular 

3 bottom opposing a pocket opening portion. 
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1 17. The air bag systemaccording to claim 1, wherein 

2 the pocket is convexed from the lower surface of the air 

3 bag . 
4 
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ABSTRACT 

In an air bag system in which an air bag is placed 
under an upper surface of an instrument panel for 
restraining a passenger by igniting aninflatorbyasignal 
from an acceleration sensor when a vehicle is crashed 
and deploying the airbagwith gas generatedby the ignition 
of the inflator, a method for forming a pocket in a lower 
surface of the air bag when it is inflated. 
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AIR BAG SYSTEM 
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^ CW" I ^BACKGROUND OF THE INVENTION 

The present invention relates to an air bag system 
in an instrument panel in front of a front occupant seat. 



JjAnd^ore particular ly^ th e air bag system can inflate to 
a designed inflation, even if there exists an obstacle 
near the instrument panel for restraining an occupant 
10 at a front seat. The present invention can provide less 
impact to the obstacle and maintain the occupant 
res training performance, even if there ex istsno obstacle. 



DESCRIPTION OF THE RELATED ART 
TheTair bag system includeldja folded air bag housed 
in a storing portion, which is provided in an instrument 
panel in front of a front passenger seat. The air bag 
is inflated and inflated toward an occupant quickly by 
introducing high-pressure gas into the air bag, when a 
20 vehicle is crashed for restraining the forward movement 
of the occupant, which is caused by the inertia force. 

The air bag needs to be inflated smoothly in case 
that an obstacle is near the instrument panel . For example, 
the obstacle is a child safety seat facing rearward 
25 relative to an inflating direction of the air bag. Even 
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if the air bag is brought into contact with the obstacle 
£on|the air bagj^nf 1 aTed7 the impact imparted to the obstacle 
by the air bag needs to be reduced. After the air bag 
is inflated, the configuration of the air bag needs to 
5 remain stable. 

To cope with this, the following related methods 
have beenlt^ake^; (a) the air bag is inflated to avoid 
as much as possible a risk of contact with the obstacle, 
'ri in the inflating direction of the air bag by improving 

10 the method of housing the air bag; and (b) the configuration 
of the air bag is improved so as to avoid the contact 
fjj with the obstacle when the air bag is inflated. 

hi. However, with the method under (a) there exist 

|1J problems. ^ fir^s^ problem is that the load inputted 

O 15 relative to the windshield becomes large when the air 
bag is inflated. A second problem is that the air bag 
is not inflated to the designed configuration due to the 
obstacle, whereby the passenger restraining performance 



is deteriorated. With the method under (b) there exist 
20 problems. R fir s^ problem is that the designed passenger 



I- 

restraining performance is deteriorated by the varied 



configuration after the inflation of the air bag. 

SUMMARY OF THE INVENTION 
25 It is an object of the invention that an air bag 
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systemp/hich may el iminate^Jthe problems in the related 
art is provided. The above-mentioned object can be 
achieved by inflating the air bag with a designed inflating 
configuration to restrain an occupant, even if there 
5 exists an obstacle near the instrument panel. Such an 
inflating^ prT)vides less impact to the obstacle and 
maintains a designed passenger restraining performance 
even if there exists no obstacle. 

As aresultof intensive studies toattainthe obj ect , 
10 the inventor^ et al comes int^ a conclusion that the 
aforesaid problems may be solved by an air bag system 



comprising : 



an air bag^ousedjin a folded state under an upper 
surface of an instrument paneJ^ and^rrrf5"Sred byaninflator, 
15 wh i ch is ignitedby the signal from the acceleration sensor, 
when a vehicle is crashed, 

wherein the air bag has a pocket disposed at a lower 
surface of the air bag v.'hen the air ba"^ is inflated. 

Moreover ,j^he air bag system^ncludes tha^the pocket 
20 is located in a position corresponding to a top portion 
of a child safety seat when the air bag is inflated. 

In the air bag system, it is preferable that the 
location of the pocket corresponds to the location of 
a top portion of a child safety seat fixed as facing 
25 rearward of the vehicle. Since the top portion of the 
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child safety seat is accommodated in the pocket,- the impact 
that would be imparted to the child safety seat can be 
relaxed appropriately. And the air bag can be inflated 
to the designed inflating configuration for restraining 
the occupant. It is preferable that the pocket is recessed 
when the air bag is inflated. 

In the case that the pocket is designed as the 
recessed type, the pocket may be fixed to the inside of 
the upper surface of the air bag with a strap. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a cross-sectional view of a front passenger 
seat showing how an air bag according to an air bag system 
of the invention is inflated. 

Fig. 2 is a cross-sectional view of a front passenger 
seat showing how an air bag according to an air bag system 
of the invention is inflated to the full extent. 

Fig. 3 is a perspective view showing an air bag 
according to embodiment of the invention. 

Fig. 4 is a perspective view showing an air bag 
according to /anj^mbodiment of the invention. 

Fig. 5 is a^ perspect i ve view showing an air bag 
according to la^Rembodiment of the invention. 

Fig. 6 is a perspective view showing an air bag 
according to |a^||embodiment of the invention. 



Fig. 7 is a perspective view showing an air bag 
according to /ani lembodiment of the invention. 

Fig. 8 is a perspective view showing an air bag 
according to ranilembodiment of the invention. 

5 

DESCRIPTION OF THE PREFFRRED EMBODIMENTS 
An air bag system according to the invention will 
be described in detail below with reference to the attached 
drawings . 

10 Fig. 1 is a cross-sectional view showing an example 

of the air bag system according to the invention which 
is in a inflating process. In this example of the air 
bag system, a child safety seat is mounted in a front 
passenger seat as facing rearward as an obstacle. 

15 In Fig. 1, the air bag system 1 is housed in an upper 

portion of an instrument panel 11. The air bag system 
1 comprises : an airtight container-like retainer 12 which 
opens to an upper surface of the instrument panel 11; 
and lids 13a and 13b which close an upper end opening 

20 portion of the retainer 12. Q^fji, 

An inflator 14 and an air bag 1 5 ^^|^oused in the 
interior of the retainer 12. Namely, the interior of the 
retainer 12 constitutes a housing portion of the air bag 
in the interior of the retainer 12. The inflator 14 is 

25 a container which includes a gas generating agent such 



5 



as gun powder, and a gas generating agent ignited when 
a crash of a vehicle is detected through a deceleration 



I gas i; 



of the ve^i^le .|j:^n|the"gas generating agen^igh-pressure 
gas is^^'^she^by igniting. In addition, the air bag 15 
5 is a bag which opens at one end thereof. And the air bag 

15 is joined airtight in such a manner that gas generated 
by the inflator is allowed to flow into the air bag 15. 

When the vehicle is decelerated abruptly due to a _ 
crash or the like the deceleration of the vehicle is 

10 detected by an acceleration sensor or the like, and the - 
gas generating agent in the inflator 14 is ignited, /a 
high-pressure gas "is^prishe^ from the inflator 14^^and the 
air bag 15 is pressed against the low^^^s^urf aces of the 
lids 13a and 13b. The lids 13a and 13b||rotate upwardly 

15 to thereby open the upper end opening in the retainer 
12, and the air bag 15 is inflated through the opening. 

While a child safety seat 18 is fixed in a front 
passenger seat as facing rearward of the vehicle, since 
a top portion of the child safety seat 18 is accommodated 

20 at the position corresponding to the position of a pocket 

16 formed in the air bag, the air bag is allowed tojoe 
inflated smoothl'v 

The airbag 15 is made of an airtight and soft material 
such as a woven fabric of nylon. It is preferable that 
25 the air bag is formed into a bag-like configuration using 



5 air bag, the air bag is allowed to be ^ 
^ ^^ Muy^t m-ffc^fre^oe {j^J ^ j^^ cki (J_ -^fi/^^-^T ; 
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polyamide yarns. In addition, it is preferable that 
rubljer or^siiicone )resistantable hearts coated on the 
inner side thereof. 

The pocket 16 is preferably housed in the inside oi 



5 the air bag, when the air bag 15 is ^ousingj^within the 
retainer 12 . 

Fig. 2 is a cross-sectional view showing a state 
in which the air bag is inflated to the full extent- Since, 
the top portion of the child safety seat 18 is fully 

10 accommodated in the pocket 16 formed in the air bag 15, 
the air bag 15 can retain the designed configuration 
thereof. In addition, since the top portion of the child 
safety seat 18 is accommodated in the pocket 16, the impact 
that would be imparted thereto when the air bag 15 is 

15 brought into contact with the child safety seat 18 is 
reduced. In addition, since the air bag 15 can take the 
designed configuration even if there exists no obstacle, 
the passenger restraining per f ormance^can be maintained. 
The pocket comprises apocketbagportionandapocket 

20 opening. 

There is no limitation to the configuration of the 



juration o: 

) for eJ ^M^::^ 



pocket bag portion. A first conf igurat ionAi s f6rmed in 
narrowingTfrom the pocket opening toward a bottom portion 
of the pocketbag portion. A second conf iguratior^is formed 
25 in a cylindrical shape, and the shape of the bottom port ion 
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of thepocketbagportion is similar to thepocket opening. 
To be specific, taken for ^^other examples are such 
configurations as a semi-cylindrical configuration, 
cylindrical configuration with circular bottoms ,Aconical 
5 configuration, |rectangular prism-like configuration and 
CX semi-oval configuration. In addition, it is preferable 
that the depth of the pocket bag portion becomes] 5 to 
30cm when the air bag is inflated to the full extent. 
It is not preferable that the pocket jhas not any effect 
10 to protect the obstacle, if thej depth J^herepfJ i s less 
" ScirjT It is not preferable that the '•^i- 2re uf - m e" alifbag 
needs to be enlarged,^if the depth thereof is more^3 0cm. 

While there is no limitation to the configuration 
of the pocket bag portion, |^ slit-like, circular, 
15 rectangular and oval configurations are preferable . The 
pocket opening may be sized such that the top portion 
of a child safety seat is allowed to be accommodated in 
the air bag when the air bag is inflated. The area thereof 
^^esult^pref erably in the range from 450 to 900cm^ when 
20 the air bag is inflated. 

It is preferable that the pocket is located at a 
position corresponding to the location of the top portion 
of the child safety seat facing rearward of the vehicle, 
whereby an obstacle such as the top portion of the child 
25 safety seat can be protected smoothly when the air bag 
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is inflated. 

In addition, a material of the pocket bag portion 
may be the nylon woven fabric, which is similar to the 
material of the air bag. ffhej othe3y| mat er lal ^her eo^ may 
5 be rubber, which has flexibility. 

It is preferable that/preparin^a pocket bag portion (S 
J as a Separate componentj^produce^a pocket. The air bag 
includes a pocket opening in a lower panel of the air 
bag to make a pocket. Thereafter, the mouth portion of 
10 the pocket opening is joined to the mouth portion of the 
pocket bag portion. The joining methodjbetwee^ the mouth 
portions together can be implemented through a sewing 
method, a bonding method through thermal fusion, knd- an 
adhesive method . However, The sewing method is preferable 
15 to join^etwee^ the mouth portions together . Apolyamide 
suture is preferably used for the sewing method. In 
addition, joining or sewing a plurality of panels together 
according to the configuration thereof may produce the 
pocket bag portion, 
20 An example of the air bag according to the invention 

will be described with reference to the attached drawings . 

Fig. 3 is a perspective view showing an example of 
anairbagin which a recessed type pocket is formed therein 
when the air bag is inflated to the full extent. As shown 
25 in Fig. 3, the recessed type pocket denotes a pocket which 
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is formed in such a manner as to enter the air bag when 
the air bag is inflated. The pocket of the air bag 2 
comprises a longitudinal slit-like pocket opening 22 
relative to a direction in which the air bag is inflated 
5 and a pocket bag portion 21 which is constructed by sewing 
two angled panels together. The pocket can be produced 
by forming the slit-like pocket opening 22 in a lower 
panel of the air bag and sewing together the mouth portion 
of the pocket opening portion 22 and the mouth portion 
10 of the pocket bag portion 21. 

Furthermore, a vent hole (an exhaust hole) is 
preferably formed in the air bag for exhaust^^^asT 

The impact that would be caused when the top portion 
of the child safety seat enters the pocket to be 



15 accommodat ed|in plac^ therein can be relaxed quickly by 

forming the vent hole in a side of the air bag in the 
vicinity of the pocket. 



In this air bagj^£2j, as shown in Fig. 3, vent holes 
23a and 23b are formed in both sides of the air bag in 
20 the vicinity of the pocket. 

Fig. 4 is a perspective view showing another example 
of an air bag in which a recessed type pocket is formed 
therein when it is inflated to the full extent . The pocket 
of the air bag 3 comprises a transverse slit-like pocket 
25 opening 32 formed relative to a direction in which the 
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air bag is inflated and a pocket bag portion 31 which 
is constructed, by sewing together two semi-cylindrical 
panels. The pocket can be produced by forming the 
slit-like opening 32 in the lower panel of the air bag 
5 and sewing together the mouth portion of the slit-like 
opening 32 and the mouth portion of the pocket bag portion 
31 . 

Since the air bags are inflated with the slit-like 
pockets 22 and 32 remaining closed iny^case^ther e exists 

10 no obstacle, the passenger restraining . performance 
equivalent to that of the air bag^can be provided . [jon 
the contrary, in case there exists an obstacle, since 
the pocket openings 22 and 32 are opened to accommodate 
therein the obstacle, the air bag can be inflated to the 

15 designed inflating configuration to restrain the 
passenger while the impact to the obstacle can be relaxed 
appropriately . 

Fig. 5 is a perspective view of an example of an 
air bag in which a recessed type semi-cylindrical pocket 

20 is formed in the air bag when it is inflated to the full 
extent. The pocket of the air bag 4 can be produced by 
forming a rectangular pocket opening 42 in the lower panel 
of the air bag and sewing a rectangular panel 41 to longer 
sides of the pocket opening 42 and both side panels as 

25 shown in Fig. 5. 
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Fig. 6 is a perspective view showing another example 
of an air bag in which a recessed type pocket is formed 
in the air bag when it is inflated to the full extent. 
The pocket of the air bag 5 comprises a circular pocket 
5 opening 52 and a pocket bag portion 51 which is formed 
into a conical configuration. The pocket can be produced 
by forming the circular opening 52 in the lower panel 
of the air bag and sewing the mouth portion of the circular 
opening 52 and the mouth portion of the pocket bag portion 

10 51 together. 

In addition, in the case of the recessed type pocket, 
it is preferable to fix the pocket bag portion and the 
inside of the upper panel in order to make stable the 
configuration of the recessed type pocket. It is 

15 preferable to use a strap to implement the aforesaid 
fixation. Fig. 7 is a perspective view of an example of 
an air bag in which a pocket opening 62 is formed into 
a longitudinal slit-like configuration when the air bag 
is inflated to the full extent and in which a recessed 

20 type pocket bag portion 61 is fixedly sewed to the inside 
of an upper panel of the air bag via a strap 63. The pocket 
can be produced by fixedly sewing the pocket bag portion 
61 provided with the strap 63 to the inside of the upper 
panel of the air bag, forming the slit-like opening 62 

25 in the lower panel of the air bag and sewing together 
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the mouth portion of the slit-like opening 62 and the 
mouth portion of the pocket bag portion 61. 

It is preferable that the strap 63 is sewed to a 
bottom portion of the recessed type pocket bag portion 
5 61 at one end thereof, and at the other end thereof /to J 
the vicinity of the pocket^^n||the inside of the upper"r- 
panel of the air bag. 

While it is preferable that the pocket becomes . 
recessed when the air bag is inflated, the pocket may 

10 become protruded when the air bag is inflated. As has 
been described before, the pocket is accommodated in the 
state in which it i^^s^taye^ inside the air bag in the 
state in which the air bag is folded up in the retainer. 
Consequently, the air bag in which the pocket becomes 

15 protruded is an air bag in which the pocket accommodated 
in the interior of the air bag is reversed to become 
protruded when the air bag is inf lated^n case there exists , 
no obstacle. However in case a child safety seatTTi 
placed ^sj^facing rearward^, since the air bag is brought 

20 into contact with the top portion of the child safety 
seat in the inflating process before the pocket is 
protrude^dj^o^hereby ^e|f orced into the air bag,J[the air 
bag can be inflated while the impact to the child safety 
seaT^eing relaxe^. 

25 Fig. 8 is a perspective view showing an example of 
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an air bag in which a protruded type pocket is formed 
in the air bag when it is inflated. The pocket of the 
air bag 7 comprises a pocket opening 72 which is formed 
into a longitudinal slit-like configuration relative to 
5 a direction in which the air bag is inflated and a pocket 
bag portion 71 which is constructed by sewing together 
two angled panels . The pocket can be produced by forming 
the slit-like opening 72 in the lower panel of the air, 
bag and sewing together the mouth of the slit-like opening 
10 72 and the mouth portion of the pocket bag portion 71. 

It is preferable to form a vent hole (an exhaust 
hole) even in the air bag in which the protruded type 
pocket is formed as the impact resulting when the top 
portion of the child safety seat is accommodated in the 
15 air bag can be relaxed quickly. 

Note that while the embodiments of the invention 
have been described fes]/the child safety seat being placed 
to face rearward], the invention is not lim.ited thereto/- 



an^^ccording to the invention, even in case the child 
20 stands near the instrument panel, the air bag can be 
inflated while ^elaxin^ the impact to the child. 

Thus, while the air bag system according to the 
invention has been described with reference to the 
appended drawings, the invention is not limited thereto^^QK^ 



25 ^utjvarious modifications can be made to the air bag system 
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without departing from the spirit and scope of the 
invention . 

As has been described in detail, with the air bag 
system according to the invention, since the pocket is 
formed in the lower surface of the air bag when it is 
inflated, even if an obstacle exists.near the instrument 
panel, the obstacle can be ^tored) in the pocket, and 
therefore the air bag can be inflated to the desired 
inflating configuration to thereby restrain the passenger 
as designed, and the impact to the obstacle can also be 
reduced. In addition, even if there exists no obstacle, 
the designed passenger restraining performance can be 
maintained. The air bag system according to the invention 
may preferably be used as a front passenger air bag system. 



15 



20 



15 



WHAT IS CLAIMED IS: 



1. An air bag system comprising: 
an air bag IRoused&jiri a folded state under an upper 



bag jh_ouse3|in a folded state \ 



surfa^ce^f an instrument panel^ndj^nf lat ed by an inflator 
when ^l^ehicle is crashed, ^^'"^ 

wherein the air bag has a pocket disposed at a lower 
surface of the air bag when the air bag is inflated. 



2. The air bag system according to claim 1 , wherein 
the pocket is located in a position corresponding to a 
top portion of a child safety seat when the air bag is 
inflated . 



3 . The air bag system according to claim 1 , wherein 
the pocket is located in a position corresponding to a 
top portion of a child safety seat mounted on an occupant 
seat vjhile facing rearward of the vehicle v/hen the air 
bag is inflated. 



4. Theairbagsystemaccordingtoclaiml, wherein 
the air bag further comprises an exhaust hole located 



in the vicinity of the pocket for exhausting ^n ^.1^ . 



5. The air bag system according to cl aim 1 , wherein 
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the pocket is housed 'inside of the air bag when the air 
bag is infToTded state. 



6. The air bag system according to cl aim 1 , wherein 
the pocket is recessed from the lower surface of the air 
bag, the pocket comprises: 

a pocket bag portion having a predetermined depth 
when the air bag is inflated; r. 

Ter rje^cevt/iut^ 

a pocket opening portion [accommodatabl^i a top of O 
a child safety seat masTla predetermined opening area; 
and , „ 

a strap ^onnected^ an inside of an upper surface of 
the air bag with a bottom of the pocket bag portion. 



7. The air bag system according to claim 6, wherein 
the depth of the pocket bag portion is between 5cm and 
3 0 cm . 



8. The air bag system according to claim 6 , wherein 
the opening area of the pocket opening portion is in the 
range from 450 to 900cm^. 



9. The air bag system according to claim 6, wherein 
the strap is sewed to the bottom of the pocket bag portion 
at one end thereof and to the inside of the upper surface 
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of the air bag at other end thereof. 



10. The air bag system according to claim 6, wherein 
the pocket opening portion is formed in a slit shape. 



11. The air bag system according to claim 6, wherein 
the pocket opening portion is formed in a circular shape . 

12. The air bag system according to claim 6, wherein 
10 the pocket opening portion is formed in a rectangular 



13 . The air bag system according to claim 6, wherein 
the pocket opening portion is formed in an oval shape. 



14 . The airbag systemaccordingto claim 1, wherein 
the pocket is formed in a conical shape. 



15. The air bag system according to claim 1 , wherein 
20 the pocket is formed in a semi-oval shape. 



1 6 . The airbagsyst em ac CO rdingtoclaiml, wherein 
the pocket is formed in a cylindrical shape with a circular 



5 



shape . 
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bottom opposing 




thd.pocket opening portion. 
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17. Theairbag system according to claim 1, wherein 
the pocket is convexed from the lower surface of the air 
bag . 
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A ABSTRACT 

)ln a^air bag system in which an air bag is placed 

under an upper surface of an instrument panel for 
restraining a passenger by igniting an inflatorby a signal 
from an acceleration sensor when a vehicle is crashe d^^ 
and deploying theair bag with gas generated by the ignition 
of the inflator£^a method for forming] a pocket y^n aT.ower 
surface of the air bag when it is inflated^ •^/-& ^ CtCCo*^^Q<^ ^ 
aiA o jo ^cJji^ -fi^e^foi^ ^j:^di_Ji5 — ^ 
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1 18. (New) An air bag for placement in a 

2 folded state under an upper surface of an 

3 instrument panel of a vehicle, and for being 

4 inflated by an inflator when the vehicle is 

5 crashed, 

6 wherein the air bag is constructed and 

7 arranged to have a pocket form in a lower 

8 surface thereof when the air bag is inflated, 

9 the pocket comprising: 

10 a pocket bag portion having a 

11 predetermined depth when the air bag is 

12 inflated; 

13 a pocket opening portion for receiving 

14 an obstacle therein, said pocket opening 

15 portion having a predetermined opening 

16 area; and 

17 a strap connecting an inside of an 

18 upper surface of the air bag with the 

19 pocket bag portion. 

1 19. (New) The air bag of claim 18, wherein 

2 the air bag further comprises an exhaust hole 

3 located in the vicinity of the pocket for 

4 exhausting a gas. 
5 



1 20. (New) The air bag of claim 18, wherein 

2 the pocket is located in a position 

3 corresponding to a top portion of a child 

4 safety seat when the air bag is inflated. 



